Background: Packs are placed following nasal surgeries to arrest haemorrhage, to prevent septal haematoma and synechie formation. Despite Merocel, a tampon constructed from a foam polymer of hydroxylated polyvinyl acetate, which is less abrasive and hence associated with the less pain, we still use Neosporine Impregnated Ribbon Gauze (NIRG). Objective: To compare Merocel and the Neosporine Impregnated Ribbon gauze (NIRG) packs in regards to the post-operative pain levels caused by them and their ability to prevent haemorrhage, crusting and synechie. Methods: The nose was packed after surgery either with the Merocel pack or Neosporin Impregnated Ribbon Gauze (NIRG) according to the randomisation. The pain score was noted on the Visual analog score while packs were in situ and again immediately after the pack removal. The haemorrhage, crusting and synechie were noted if present. Results: Among 106 patients, 61 were male and 45 were female. In Merocel group there were 51 patients and in NIRG group 55. The mean pain score for merocel was 4.15 while in situ and 3.66 immediately after removal where as mean pain score for NIRG was 6 while in situ and 3.78 immediately after removals. Post-operative crusting and synechie were seen relatively more in NIRG pack group. Conclusion: Merocel is superior in terms of both patient comfort and pain.
Introduction
The nasal surgeries are the most common in any tertiary level otorhinolaryngology and Head and Neck unit. Septoplasty, Rhinoplasty, Septorhinoplasty and functional endoscopic sinus surgeries are the most common nasal surgeries.
Nasal packs are placed following nasal surgery to arrest hemorrhage, prevent septal hematoma formation and prevent postoperative adhesion formation by medialising the middle turbinate.
The ideal packs should be easy to insert and remove without causing discomfort. Also they should be comfortable when in place, should prevent postoperative bleeding without damaging the mucous membrane of the nose and should provoke minimal tissue reaction. 1 Almost all ENT units use nasal packs whether it be for control of primary epistaxis or after nasal surgery. A variety of nasal packs are used but there is a surprising paucity of studies in the literature comparing nasal packs despite their widespread use.
Despite the new improved materials for the nasal packing which are supposed to cause less discomfort and more effective in controlling the bleeding. We, especially third world countries in which patients have to buy the medicines by his own, still forced to use the ancient time Neosporine Impregnated Ribbon Gauze (NIRG).
The Merocel is relatively new material tampon constructed from a foam polymer of hydroxylated polyvinyl acetate is supposed to be less abrasive and hence associated with the less pain.
The Neosporine Impregnated Ribbon Gauze (NIRG), is widely used, until now virtually in almost all cases of the nasal surgeries, despites its roughness that causes the abrasion on the delicate nasal mucosa.
Methods

Participants
All adults undergoing Septoplasty, Rhinoplasty, Rhinoseptoplasty and Functional endoscopic sinus surgery were considered for randomisation before the surgery. Patients were considered unsuitable if they have at least one of the following exclusion criteria: bleeding abnormalities, patients taking anticoagulant including aspirin and any significant co-morbidity and hypertension.
Interventions
All operations were carried out by consultant surgeons either under local or general anesthesia. Patients had both sides of their nose packed after surgery either with the Merocel or Neosporin Impregnated Ribbon Gauze (NIRG) pack according to the randomisation assignment. All patients had their packs removed on the morning of second post operative day.
Study design
This was a prospective single-blinded randomized trial.
Sample size
Total -106 patients Merocel group -51 patients. NIRG group -55 patients.
Randomization -sequence generation
The patient in whom the pack was inserted was randomly assigned at the end of the procedure using previously prepared random number table allocation. The data were collected by a second person, who was not involved in the previous day's procedure.
Randomisation -allocation concealment
The randomisation numbers were concealed in a sealed envelope. At the end of surgery, an envelope was opened that contained instructions to pack both the nostrils either with merocel or NIRG pack.
Statistical methods
The levels recorded on the visual analogue scale conformed to a normal distribution therefore results were analyzed using SPSS version 11.5.
Outcome measures
A. Pain assessment (1) The pain caused by the presence of packs within the nose. The patient was asked to make a mark on a visual analogue scale to demonstrate the pain they were experiencing as a result of the nasal pack being present. A visual analogue scale was chosen as a measure of pain both for its simplicity and as it has been validated in a wide variety of settings and has been found to be a sensitive and reproducible assessment of pain.
(2) The pain caused by removal of the nasal packs. The packs were then removed by one of the resident who was not involved in the operation and immediately after the removal of the pack, the patient was asked to make a mark on a visual analogue scale to represent the pain caused on by removal of the pack.
B. Hemorrhage
(1) Control of hemorrhage. Postoperatively a standard dressing bolster was placed. After the patient returned to the ward, if the bolster needed replacing, removed bolsters were kept and the new bolster applied. The morning after surgery, a different doctor assessed the collected bolsters. He recorded on the data sheet whether there appeared to have been more bleeding or not. The doctor making the assessment varied but was never the doctor who had carried out the operation and they were not aware of which type of pack was kept in the nose.
(2) The amount of bleeding after removal. After removal, resident doctor or the nursing staff made a note of how long each nostril continued to bleed. If the blood was still trickling even after the nasal pinch, was collected in kidney trey and measured in measuring jar.
C. Crusting and Synechie 1. The patients were examined on the 3 rd postoperative day and crusting was noted.
2. The patients received a 3-and 6-week follow-up appointment. The doctor seeing the patient made a rigid endoscopic assessment of crusting and adhesions in each nostril.
Ethical considerations
Approval for the trial was obtained from B.K.I.H.S. Research forum and Ethical committee.
Consent was obtained from the patient before the surgery.
Results
Patient demographics
Total of 106 patients recruited in this study Joshi RR 
Pain and discomfort level
Mean pain score level for merocel, while in situ was 4.2 and after removal was 3.8.Meanwhile pain score for the NIRG while in situ was 6 and after removal was 4.5.
Twenty-eight patients (54.9%) with merocel pack in situ and 29 patients (56.9%) after removal had the pain score of 4. Most, 34 patients (61.8%) had pain score of 6 when NIRG pack was in situ and after removal score decrease to 5 in 29 patients (52.7%). 
Nasal pathology
Clinical assessment of nasal pathologies were as follows:
· Deviated nasal septum (DNS) was seen in 38patients (35.8%). · Nasal polyposis was seen in 43 patients (40.56%) among them 34 patients (32.07%) had bilateral ethmoidal polyps whereas 9 cases had unilateral disease. · Isolated Chronic rhino-sinusitis (CRS) was seen in 9 cases (12.26%), whereas it was associated with deviated nasal septum in7cases (6.60%) · Deviated nasal septum with deviated nasal framework (DNS &DNFW) was seen in 4cases (3.77%) · Deviated nasal septum with bilateral concha bullosa (DNS & CB) was seen in only one case. There is significant difference between the pain scores of NIRG, when it was in situ and after removal and it is statistically significant.
But the difference between the pain scores of merocel pack, while in situ and after removal, was not statistically significant Merocel pack was easy to insert, causes less pain while insertion as well as while it was in situ but causes somewhat slightly more pain during removal due to its stickiness in the nasal mucosa.
The Neosporin impregnated ribbon gauze caused severe pain while insertion, and also when it was in situ but it caused relatively less pain during removal.
Haemorrage
There was no significant difference in bleeding while packs were in situ but on removal it was observed that there was tendency to bleed after the removal of the Merocel pack. In almost all cases single boster applied till the morning of the second post-operative day. There were no cases that required the other measures for the control of the bleeding.
Surgeries performed
Crusting
Crusting was minimal with the merocel pack as seen in the 3 rd post-operative day.
Synechie
There were no synechie in merocel group, either in the 3 rd or 6 th post-operative week. Three developed the synechie on 3 rd post -operative week, and after release of the synechie on that visit no synechie were observed on the 6 th post-operative week.
Discussion
Postoperative care after nasal surgeries is important both to minimize discomfort for the patient and to obtain the best outcome. The first step in this care is the decision as to whether to pack the nose and if so with what. Not packing the nose has the advantage of avoiding the discomfort caused by packs being in the nose and by their removal. Patients often report that removal of the nasal packs was the worst part of their surgical experience. 2 There is, however, inevitably some bleeding from the nose following surgery even with meticulous nasal preparation and surgical technique. To achieve good control of bleeding and improve the patient experience, packs are being developed that are more comfortable and cause less pain on removal.
An ideal nasal pack should provide an effective control of bleeding, be easy to insert and remove, comfortable when in place with minimum risk of aspiration and promote a minimal amount of tissue sensitivity or infection. 3 Both merocel and NIRG packs appear to conform to these criteria. There is always a potential risk of aspiration of any nasal pack. 4 There have been many complications of nasal packing described in the literature. 5, 6, 7 Though the measurement of pain is a complex problem with many pitfalls, 8 the choice of a visual analogue score to measure pain as opposed to any other pain rating scales was based on the following advantages (i) simplicity, high sensitivity and longitudinal reproducibility, (ii) it generates a directly measurable numerical pain score and (iii) there is good correlation between pain scores obtained by visual analogue score techniques and verbal response and numerical scales but the former is thought to reflect best what the patient actually feels. 9, 10 Shinkwin et al. did a randomized control trial comparing Surgicel Nu-knit, Merocel and Vaseline gauze packs and found that while the Surgicel Nu-knit resulted in less pain and bleeding, 12% of them fragmented on removal and one patient required a general anesthesia to remove it.
Arya et al did study with Merocel and Rapid Rhino packs and while Rapid Rhino pack was associated with less pain, three of 17 fell out inadvertently. 12 Cruise et al also looked at Rhino Rapid pack and did not report any events of packs falling out. They found that Rapid Rhino pack caused significantly less pain than Telfa nasal packs on removal. There was, however, a question of an allergic reaction to Rapid Rhino pack in one patient out of 45. 13 Badran et al compared Merocel and an inflatable Rapid Rhino pack and found lower pain scores with latter. While Rapid Rhino studied by this group was different from Arya et al. in that it was an inflatable pack. They also expressed concerns about the Rapid Rhino packs' propensity for slipping forward or prolapsing backwards which required deflating and repositioning the pack. 14 Leek described coating a Merocel pack with gel foam as far back a 1985. 15 Bresnihan et al compared Merocel and Series 5000 nasal pack and concluded that both the packs are effective regarding haemostasis and have equivalent pain levels while in situ. However, the Series 5000 pack was significantly less painful on removal.
While the Merocel pack has given reasonably high pain scores for removal in many studies it appears to be the pack associated with the least complications. However, despite the associated pain the Merocel pack still remains popular as it is easy to use. 16 Ilium et al found three septal perforations with merocel in 26 patients. 17 In our study, Neosporin Impregnated ribbon gauze pack was associated with the more pain while the pack was in situ, and decreased significantly after the removal, but for merocel pack, the pain when it was in situ, was comparatively less and the pain was even lesser when the pack was removed but there was more pain during removal of the pack. The haemostasis was adequately maintained by both the pack when they were in situ but it was observed that due to the adhesive nature of the merocel pack there were slight more tendencies to bleed immediately after the removal of the merocel pack.
Joshi RR et al
Conclusion
This trial has demonstrated that both merocel and Neosporin Impregnated Ribbon Gauze (NIRG) packs fulfill their primary purpose of haemostasis and are well tolerated while in the nose. The pain was significantly reduced after removal in case of NIRG pack but there is no significant difference in pain scores for merocel pack though it causes less pain while comparing with the NIRG pack. The merocel causes slightly more bleeding after removal in comparison to NIRG pack but it may prevent adhesion formation, but a larger trial would be required to confirm this. In addition, the merocel pack is slightly costlier than the NIRG pack.
Both the merocel pack and NIRG pack can be recommended as packs that perform well following nasal surgeries, but the merocel pack has the advantage of causing significantly less pain discomfort while the pack is in situ.
